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DETAILED ACTION 

1 . The applicants amended claims 1,2,4-11,1 8-21 and 28-30 in the amendment 
received on 8/8/05. 

The pending claims are 1-30. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1,11, and 21 have been considered 
but are moot in view of the new ground(s) of rejection. 

In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). 

Claim Rejections - 35 USC § 103 

3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 1-2, 4-12, 14-17, 19-22, 24-27, and 29-30 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Bergsten (U.S. Patent No. 6,360,306) in view of 
DuLac (U.S. Patent No. 5,550,986) and Kern et al. (U.S. Patent No. 5,870,537), and 
further in view of Wilson (U.S. Patent No. 6,718,347). 
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With respect to claim 1, Bergsten teaches providing a plurality of distributed 
storage controllers, which teach object storage managers "DOSMs", for receiving 
requests for files (fig. 1 and line 41 in col. 7 thru line 3 in col. 8). Bergsten teaches 
providing at least three storage arrays (intelligent storage nodes) accessible to the 
storage controllers (DOSMs) over a communication network coupling the storage 
controllers (DOSMs) to the storage arrays (intelligent storage nodes), the storage arrays 
(intelligent storage nodes) accessible to the storage controllers (DOSMs) via 
communication network address associated with the storage arrays (the intelligent 
storage node, fig. 1, lines 15-67 in col. 3, lines 16-25 in col. 4, lines 36-55 in col. 4, lines 
15-38 in col. 6, and lines 15-28 in col. 9). Bergsten teaches storing at least one file in a 
first storage array (a first intelligent storage node) accessed via a controller (a DOSM) 
over the communication network (fig. 1 and lines 28-64 in col. 5). Bergsten teaches 
storing a duplicate of the file in a second storage array (a second intelligent storage 
node) accessed via the communication network (fig. 1 and lines 28-64 in col. 5). 
Bergsten teaches in the event of a failure of the first storage array (the first intelligent 
storage node) resulting in a failover condition (i.e., error condition, line 45 in col. 8 thru 
line 15 in col. 9) rendering the first storage array (the first intelligent storage node) 
unavailable, upon receiving a request for said file by a controller (a DOSM), identifying 
by the controller that the second storage array (the second intelligent storage node) 
stores the duplicate of the file, redirecting the file request from the first storage array 
(the first intelligent storage node) to the second storage array (the second intelligent 
storage node) and indicating a location determined at the storage controller (the DOSM) 
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for the file in the second storage array (the second intelligent storage node, line 65 in 
col. 5 thru line 2 in col. 6 and line 16 in col. 9 thru line 22 in col. 11). Bergsten does not 
explicitly disclose each intelligent storage node including processor core. However, 
DuLac teaches an intelligent storage node including a processor core and a plurality of 
storage devices (abstract) in order to control the storage and retrieval of data at the 
node. Therefore, based on Bergsten in view of DuLac, it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to utilize the 
teaching of DuLac to the system of Bergsten in order to control the storage and retrieval 
of data at the storage node. Bergsten and DuLac do not explicitly disclose accessing, 
via the network, the file stored in the second storage array in response to a subsequent 
file request. However, Kern teaches accessing, via the network, the file stored in the 
second storage (the second intelligent storage node) in response to a subsequent file 
request or the file request (abstract, fig. 5, lines 50-67 in col. 4, and lines 1-25 in col. 5, 
lines 40-63 in col. 5) through a switching operation. Therefore, based on Bergsten in 
view of DuLac, and further in view of Kern, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to utilize the teaching of Kern 
to the system of Bergsten in order to complete file requests regardless of a system 
failure. Bergsten further teaches locating storage arrays and storage controllers 
geographically remote by using a network, such as ESCON, in order to prevent natural 
disaster (lines 25-40 in col. 1 and lines 36-67 in col. 3). Bergsten, DuLac, and Kern do 
not explicitly disclose a wide area, public access network between a storage array and a 
storage controller. However, Wilson teaches the ESCON network can be replaced with 
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the Internet network, which is a wide area, public access network (fig. 12, lines 27-43 in 
col. 10, and line 35 in col. 28 thru line 7 in col. 29) in order to result in a less expensive 
implennentation of a network system. Therefore, based on Bergsten in view of DuLac 
and Kern, and further in view of Wilson, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to utilize the teachings of 
Wilson to the system of Bergsten in order to result in a less expensive implementation 
of a network system. 

With respect to claim 2, Bergsten teaches storing at least one file in a first 
storage array (a first intelligent storage node) accessed via a network comprises the 
step of accessing the first storage array (the first intelligent storage node) via a first 
storage device address (a first network address, lines 15-36 in col. 3 and line 16 in col. 
9 thru line 22 in col. 1 1 ). Bergsten teaches storing a duplicate of the file in a second 
storage array (a second intelligent storage node) accessed via the network comprises 
accessing the second storage array (the second intelligent storage node) via a second 
storage device address (a second network address, lines 15-36 in col. 3 and line 16 in 
col. 9 thru line 22 in col. 11). Bergsten teaches determining a location for the file in the 
second storage array (the second intelligent storage node) comprises generating a 
mapping between the first device address and the second device address (lines 15-36 
in col. 3 and line 16 in col. 9 thru line 22 in col. 11). 

With respect to claim 4, Bergsten teaches storing the file in the first storage array 
(the first intelligent storage node) located in a first storage center (i.e., a first host 
computer system with its local storage controller and its storage array, fig. 1 ). Bergsten 
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teaches storing the file in the second storage array (the second intelligent storage node) 
located in a second storage center (i.e., a second host computer system with its local 
storage controller and its storage array in fig. 1 ), geographically distant from the first 
storage center (lines 54-63 in col. 3 and lines 16-24 in col. 4). 

With respect to claim 5, Bergsten teaches storing a plurality of files in a plurality 
of storage arrays (intelligent storage nodes) in the first storage center and storing 
duplicates of the files in a plurality of storage arrays (intelligent storage nodes) in the 
second storage center and the storage arrays (the intelligent storage nodes) in the first 
storage center and the storage arrays (the intelligent storage nodes) in the second 
storage center (fig. 1 and lines 16-24 in col. 4). 

The limitations of claim 6 are rejected in the analysis of claim 4 above, and the 
claim is rejected on that basis. 

With respect to claim 7, Bergsten further teaches storage centers (fig. 1) 
geographically distant (lines 16-24 in col. 4). Bergsten also teaches searching for the 
file in the second storage after entering the failover condition (line 28 in col. 8 thru line 
15 in col. 9 and line 23 in col. 1 1 thru line 4 in col. 12). Therefore, the limitations of 
claim 7 are rejected in the analysis of claim 5 above, and the claim is rejected on that 
basis. 

With respect to claims 8-10, Bergsten, DuLac, and Kern do not explicitly disclose 
a point-to-point protocol and a multi-cast protocol. However, Wilson teaches a point-to- 
point protocol and a multi-cast protocol (lines 19-55 in col. 33) for a communication 
network. Therefore, based on Bergsten in view of Kern, and further in view of Wilson, it 
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would have been obvious to one having ordinary skill in the art at the time the invention 
was made to utilize the teachings of Wilson to the system of Bergsten in order to cause 
a data operation among storage controllers and storages. 

The limitations of claim 1 1 are rejected in the analysis of claim 1 above, and the 
claim is rejected on that basis. 

The limitations of claim 12 are rejected in the analysis of claim 2 above, and the 
claim is rejected on that basis. 

The limitations of claim 14 are rejected in the analysis of claim 4 above, and the 
claim is rejected on that basis. 

The limitations of claim 15 are rejected in the analysis of claim 5 above, and the 
claim is rejected on that basis. 

The limitations of claim 1 6 are rejected in the analysis of claim 6 above, and the 
claim is rejected on that basis. 

The limitations of claim 17 are rejected in the analysis of claim 7 above, and the 
claim is rejected on that basis. 

The limitations of claims 19-20 are rejected in the analysis of claims 8-10 above, 
and these claims are rejected on that basis. 

With respect to claim 21, Bergsten teaches a virtual file system (lines 15-25 in 
col. 6). Bergsten teaches a first storage controller (a first directory), remote from a 
requesting client and from an associated storage array (an associated intelligent 
storage node), accessed via a network, for storing file system information associated 
with the storage array (the intelligent storage node) having multiple storage devices (fig. 
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1, fig. 5, line 41 in col. 7 thru line 3 in col. 8, lines 54-63 in col. 3, and lines 16-25 in col. 
4). Bergsten teaches a second storage controller (a second directory), accessed via the 
network, for storing a duplicate of the file system information (fig. 1 , lines 15-36 in col. 3, 
and line 16 in col. 9 thru line 22 in col. 11). Bergsten teaches at least one host 
processor concerning a distributed directory manager for accessing, via the network, 
the file system information stored in the first storage controller in response to a file 
system request (fig. 1, fig. 5, and line 50 in col. 7 thru line 3 in col. 8). Bergsten does 
not explicitly disclose each intelligent storage node including processor core. However, 
DuLac teaches an intelligent storage node including a processor core and a plurality of 
storage devices (abstract) in order to control the storage and retrieval of data at the 
node. Therefore, based on Bergsten in view of DuLac, it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to utilize the 
teaching of DuLac to the system of Bergsten in order to control the storage and retrieval 
of data at the storage node. Bergsten and DuLac do not explicitly disclose accessing, 
via the network, the file system information stored in the second storage controller in 
response to the redirected file request. However, Kern teaches a switching operation 
that switches the direction of the request from the first storage to the second storage 
when a failure occurs on the first storage and from a first storage controller to a second 
storage controller when a failure occurs (i.e., an error indication, line 57 in col. 13 thru 
line 5 in col. 14) on the first storage controller (abstract, fig. 5, lines 50-67 in col. 4, and 
lines 1-25 in col. 5). Kern teaches directing subsequent file requests to the second 
storage (lines 40-63 in col. 5) via the second storage controller, which teaches 
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determining a location for the file system information in the second storage. Therefore, 
based on Bergsten in view of DuLac, and further in view of Kern, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
utilize the teaching of Kern to the system of Bergsten in order to complete file requests 
regardless of a system failure. Bergsten further teaches locating storage arrays and 
storage controllers geographically remote by using a network, such as ESCON, in order 
to prevent natural disaster (lines 25-40 in col. 1 and lines 36-67 in col. 3). Bergsten, 
DuLac, and Kern do not explicitly disclose a wide area, public access network between 
a storage array and a storage controller. However, Wilson teaches the ESCON network 
can be replaced with the Internet network, which is a wide area, public access network 
(fig. 12, lines 27-43 in col, 10, and line 35 in col. 28 thru line 7 in col. 29) in order to 
result in a less expensive implementation of a network system. Therefore, based on 
Bergsten in view of DuLac and Kern, and further in view of Wilson, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
utilize the teachings of Wilson to the system of Bergsten in order to result in a less 
expensive implementation of a network system. 

With respect to claim 22, Kern teaches a device address (a network address) for 
a storage device (abstract, lines 65-67 in col. 4, and lines 1-25 in col. 5) in order to 
locate the storage device and a channel (address) of a storage controller to a processor 
(fig. 1, lines 40-56 in col. 13, and lines 10-30 in col. 8). The limitations of claim 22 are 
rejected in the analysis of claim 21 above, and the claim is rejected on that basis. 



Application/Control Number: 09/753,332 Page 10 

Art Unit: 2166 

With respect to claim 24, Bergsten teaches a first storage center (i.e., a first host 
computer system with its local storage controller and its storage array) comprising the 
first storage controller (the first directory, fig. 1). Bergsten teaches a second storage 
center (i.e., a second host computer system with its local storage controller and its 
storage array in fig. 1), geographically distant from the first storage center comprising 
the second storage controller (fig. 22, fig. 27, fig. 28, lines 54-63 in col. 3, and lines 16- 
24 in col. 4). 

With respect to claim 25, Bergsten teaches the first storage center comprises file 
system information stored in a plurality of storage controllers (directories, fig. 1 , fig. 27, 
and fig. 28). Bergsten teaches the second storage center comprises a duplicate of the 
file system information stored in a plurality of storage controllers (directories), so as to 
provide a one to one mapping between the storage controllers in the first storage center 
and the storage controllers in the second storage center (fig. 1 , fig. 27, fig. 28, lines 28- 
64 in col. 5, and lines 26-38 in col. 6). 

With respect to claim 26, Bergsten teaches the first and second storage 
controllers (directories) in a single storage center (fig. 22 and figs. 27-29). 

With respect to claim 27, Bergsten teaches a first storage center (a first host 
system) comprising the fist storage controller (the first directory) and a second storage 
center (a second host system), which is geographically remote from the first storage 
center (the first host system), comprising the second storage controller (fig. 1 , fig. 22, 
fig. 27, fig. 28, lines 54-63 in col. 3, lines 16-24 in col. 4, lines 28-64 in col. 5, and lines 
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26-38 in col. 6). The linnitations of claim 27 are rejected in the analysis of claim 21 
above, and the claim is rejected on that basis. 

The limitations of claims 29-30 are rejected in the analysis of claims 8-10 above, 
and these claims are rejected on that basis. 

5. Claims 3, 13, and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bergsten (U.S. Patent No. 6,360,306) in view of DuLac (U.S. Patent No. 
5,550,986), Kern et al. (U.S. Patent No. 5,870,537), and Wilson (U.S. Patent No. 
6,718,347), and further in view of Mogul (RFC0917 : Internet subnets, 1984, ACM, 
pages 1-17). 

With respect to claim 3, Wilson further teaches Internet protocol ("IP") network 
addresses (lines 39-48 in col. 32). Bergsten, DuLac, Kern, and Wilson do not explicitly 
disclose a subnet portion of the IP network addresses. However, Mogul teaches IP 
address (pages 17-18) and a subnet as a subnet of a single Internet network (pages 3- 
7), which teaches the subnet is a local in the single Internet network. Thus, only subset 
portion of IP addresses for devices are different in the single Internet network. 
Therefore, based on Bergsten in view of DuLac, Kern, and Wilson, and further in view of 
Mogul, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilizes the teachings of Mogul to the system of Bergsten in order 
to manage local devices in a network system for an administrative convenience. 

The limitations of claims 13 and 23 are rejected in the analysis above of claim 3, 
and the claim is rejected on that basis. 
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6. Claims 18 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bergsten (U.S. Patent No. 6,360,306) in view of DuLac (U.S. Patent No. 
5,550,986), Kern et al. (U.S. Patent No. 5,870,537), and Wilson (U.S. Patent No. 
6,71 8,347), and further in view of Miller (U.S. Patent No. 5,506,984). 

With respect to claim 18, Bergsten, DuLac, Kern, and Wilson do not explicitly 
disclose searching for the file in a first storage center if the file is not located in a second 
storage center. However, Miller teaches searching another database for data if the data 
is not located in a searched database and continuing searching the other databases for 
the data until the data is located (abstract, fig. 5, and lines 10-51 in col. 14). Therefore, 
based on Bergsten in view of DuLac, Kern, and Wilson, and further in view of Miller, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to utilize the teachings of Miller to the system of Bergsten in order to locate a 
file by continually searching the file in other storage center or storages. 

With respect to claim 28, Bergsten, DuLac, Kern, and Wilson do not explicitly 
disclose searching for the file system information in a first storage center if the file 
system information is not located in a second storage center. However, Miller teaches 
searching another database for data if the data is not located in a searched database 
and continuing searching the other databases for the data until the data is located 
(abstract, fig. 5, and lines 10-51 in col. 14). Therefore, based on Bergsten in view of 
DuLac, Kern, and Wilson, and further in view of Miller, it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to utilize the 
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teachings of Miller to the system of Bergsten in order to locate file system information by 
continually searching the file in other storage center or storages. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joon H. Hwang whose telephone number is 571-272- 
4036. The examiner can normally be reached on 9:30-6:00(M~F). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hosain T. Alam can be reached on 571-272-3978. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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